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Description 



[AUTOMATIC DOCUMENT FEEDING 
DEVICE FOR SCANNING APPARATUS] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 91216995, filed October 24, 2002. 
Background of Invention 

[0002] Field of the Invention 

[0003] jhe invention relates generally to an automatic document 
feeding device and, more particularly, to an automatic 
document feeding device for a scanning apparatus. 

[0004] Description of the Related Art 

[0005] Current scanning apparatuses increasingly become more 
popular as their commercial prices are substantially re- 
duced and their performances enhanced. More particu- 
larly, the scanning apparatus recently developed is capa- 
ble of scanning larger document sheets with higher image 
resolution via the use of an IEEE 1394 transmission inter- 



face. A scanning apparatus can be generally divided into 
several types such as a handheld scanning apparatus, a 
sheet feed scanning apparatus, a flatbed scanning appa- 
ratus, overhead scanning apparatus, and a positive/nega- 
tive scanning apparatus. 

[0006] Conventionally, the mount of an automatic document 
feeding device in the scanning apparatus allows to in- 
crease the efficiency of the processing of the document 
sheet. The automatic document feeding device is usually 
assembled on the scanning platform or inside the upper 
cover of the flatbed scanning apparatus. 

[0007] Referring to FIG. 1, a schematic view illustrates an auto- 
matic document feeding device known in the prior art. As 
illustrated, the automatic document feeding device 100, 
mounted on a scanning apparatus 200, conventionally 
comprises a sheet intake tray 102, a sheet conveyance 
mechanism 104, and a sheet release tray 108. The sheet 
conveyance mechanism 104 includes an assembly of 
rollers 106 (formed of active rollers 106a and idle rollers 
106b) that convey the document sheet 110 along an L- 
shaped sheet conveyance path (shown in dashed line). The 
fed document sheet 110 is typically scanned by a scan- 
ning module 210 mounted in the scanning apparatus 200. 



As illustrated, the sheet intake tray 102 and the sheet re- 
lease tray 108 terminate the L-shaped sheet conveyance 
path. The sheet release tray 108 is located over the scan- 
ning platform 220 and adjacent to a sheet release end of 
the sheet conveyance mechanism 104 to receive scanned 
document sheets. The size of the sheet release tray 108 
covers the surface area of the scanning platform 220. The 
sheet intake tray 102 is placed adjacent to a sheet intake 
end of the sheet conveyance mechanism 104, where are 
placed a document sheet 110 to be scanned. 

[0008] | n FIG. 2 where is illustrated another automatic document 
feeder known in the prior art, the sheet intake tray 102 
and the sheet release tray 108 are arranged parallel to 
each other, the sheet release tray 108 being adjacently 
mounted on the scanning platform 220 at the side of the 
sheet release end of the sheet conveyance path, approxi- 
mately U-shaped. 

[0009] The above assembly of the sheet intake/release trays in- 
creases the production cost and the size of the automatic 
document feeding device. Furthermore, an adequate de- 
sign of the sheet intake/release trays should envisage the 
accommodation of their lengths to a dimension that al- 
lows a convenient carrying of the automatic document 



feeding device. 
Summary of Invention 

[0010] An aspect of the invention is therefore to provide an auto- 
matic document feeding device for a scanning apparatus 
that allows the use of the scanning platform as sheet in- 
take and release areas for document sheets to be scanned 
and document sheets the scanning of which has been 
completed. 

[001 1] Another aspect of the invention is to provide a scanning 

apparatus that uses the scanning platform of the scanning 
apparatus as sheet intake and release areas for receiving 
document sheets to be scanned and document sheets the 
scanning of which has been completed. 

[0012] jo accomplish the above and other objectives, an auto- 
matic document feeding device is mounted on a scanning 
platform of a scanning apparatus to feed a document 
sheet to be scanned over the scanning platform. The au- 
tomatic document feeding device comprises an assembly 
of conveying rollers that are arranged along a sheet con- 
veyance path terminating respectively in a sheet intake 
end and a sheet release end. The document sheet to be 
scanned in inserted through the sheet intake end, is con- 
veyed along the sheet conveyance path, and is released 



through the sheet release end. The sheet conveyance path 
passes over a scanning window of the automatic docu- 
ment feeding device through which the document sheet is 
scanned. The sheet intake end and the sheet release end 
are respectively placed in proximity over areas of the 
scanning platform that thereby receive document sheets 
to be scanned and document sheets the scanning of which 
has been completed. 

[0013] According to one embodiment of the invention, the scan- 
ning apparatus further comprises a casing having an 
opening on which is mounted the scanning platform. A 
scanning module is mounted to a linear guiding mecha- 
nism inside the casing. The scanning module is driven in 
motion by means of a driving device including a motor 
and a transmission belt. 

[0014] According to a variant embodiment, the automatic docu- 
ment feeding device may further include a sheet intake 
tray or a sheet release tray. 

[0015] it is to be understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 
the invention as claimed. 
Brief Description of Drawings 



[0016] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 
gether with the description, serve to explain the principles 
of the invention. 

[0017] FIG. 1 is a schematic view illustrating an automatic docu- 
ment feeding device known in the prior art. 

[0018] FIG. 2 is a schematic view illustrating another automatic 
document feeding device known in the prior art. 

[0019] FIG. 3 is a schematic view illustrating a scanning appara- 
tus provided with an automatic document feeding device 
according to an embodiment of the invention. 

[0020] FIG. 4 is a schematic view illustrating a scanning appara- 
tus provided with an automatic document feeding device 
according to another embodiment of the invention. 

[0021] FIG. 5 is a schematic view illustrating a scanning appara- 
tus provided with an automatic document feeding device 
according to another variant embodiment of the invention. 
Detailed Description 

[0022] The following detailed description of the embodiments 
and examples of the present invention with reference to 
the accompanying drawings is only illustrative and not 



limiting. Furthermore, wherever possible in the descrip- 
tion, the same reference symbols will refer to similar ele- 
ments and parts unless otherwise illustrated in the draw- 
ings. 

[0023] Referring to FIG. 3, a schematic view illustrates a scanning 
apparatus provided with an automatic document feeding 
device according to an embodiment of the invention. As 
illustrated, the scanning apparatus 400 comprises an au- 
tomatic document feeding device 300 that is mounted 
over a scanning platform 402. The automatic document 
feeding device 300 comprises a sheet conveyance mecha- 
nism 302 in which an assembly of conveying rollers 304 
(formed of active rollers 304a and idle rollers 304b) is ar- 
ranged along a sheet conveyance path (represented in 
dashed line) terminating in a sheet intake end A and a 
sheet release end B. A portion of the sheet conveyance 
path is approximately parallel to the scanning platform 
402. The scanning platform 402 is mounted on an open- 
ing 406 of the casing 404 of the scanning apparatus 400. 

[0024] Preferably, the sheet intake end A and the sheet release 
end B of this embodiment are respectively located in 
proximity of the scanning platform 402. Correspondingly 
adjacent areas of the scanning platform 402 are therefore 



advantageously used as sheet receiving areas respectively 
for to-be-scanned document sheets 310 that are fed 
through the sheet intake end A, and for scanned docu- 
ment sheets that are released through the sheet release 
end B. No sheet receiving trays are therefore needed in 
the scanning apparatus 400. 

[0025] As illustrated, the automatic document feeding device 300 
is provided with a scanning window C that is adjacent to 
the sheet conveyance path and faces the scanning plat- 
form 402. Inside the scanning apparatus 400 is further 
mounted a scanning module 410 under the scanning plat- 
form 402. The scanning module 410 may be, for example, 
a contact type scanning module constructed from a con- 
tact image sensor, or a non-contact type scanning module 
constructed from a charge coupled device (not shown). In 
the latter construction, the non-contact type scanning 
module comprises a light source, an assembly of reflective 
mirrors, and an objective lens (not shown). As it is known 
in the art, the light source emits a light on the document 
being scanned, which produces an image light that travels 
through the reflective mirrors, and through the objective 
lens forms an image on the charge coupled device. 

[0026] Referring to FIG. 4, a schematic view illustrates a scanning 



apparatus provided with an automatic document feeding 
device according to another embodiment of the invention. 
The scanning apparatus 500 comprises a casing 510, a 
scanning platform 520, a scanning module 530, a linear 
guiding mechanism 540, and a driving device 550. The 
casing 510 includes an opening 512 on which is mounted 
the scanning platform 520, the scanning module 530 be- 
ing assembled in the casing 510. The linear guiding 
mechanism 540 may be, for example, a rod mounted in 
the casing 510 and to which is assembled the scanning 
module 530. The driving device 550 is, for example, a 
motor, which is connected to the scanning module 530 
via, for example, a belt transmission assembly. 
[0027] The automatic document feeding device 502 is mounted 
over the scanning platform 520, and comprises a sheet 
conveyance mechanism 504 and a sheet release tray 508. 
The sheet conveyance mechanism 504 includes an assem- 
bly of conveying rollers 506 that are arranged along a 
sheet conveyance path (shown in dashed line). The sheet 
conveyance path terminates respectively in a sheet intake 
end A at one side over the scanning platform 520, and a 
sheet release end B at another side adjacent to the sheet 
release tray 508. At the sheet intake end A, an adjacent 



underlying area of the scanning platform 520 is therefore 
used as a sheet receiving area from which a document 
sheet 514 is taken and inserted through the sheet intake 
end A of the automatic document feeding device 502 to 
be scanned. Once it has been scanned, the document 
sheet 514 is released through the sheet release end B on 
the sheet release tray 508. As a result, no document sheet 
tray is needed at the side of the sheet intake end A. A side 
of the automatic document feeding device 502 facing the 
scanning platform 520 further includes a scanning win- 
dow C. It will be understood that the sheet intake end and 
the sheet release end may be interchanged. Accordingly, 
the transparent platform 520 would become a sheet re- 
ceiving area for scanned document sheets released 
through the sheet release end B, while the tray 508 is 
mounted adjacent to the sheet intake end A to receive 
document sheets to be scanned. 
[0028] Referring to FIG. 5, a schematic view illustrates a scanning 
apparatus provided with an automatic document feeding 
device according to another variant embodiment of the 
invention. The scanning apparatus 600 comprises a con- 
tact type scanning module 610 that performs scanning of 
a document sheet 614. The automatic document feeding 



device 602 is mounted over the scanning platform 620 
and comprises a sheet conveyance mechanism 604 and a 
sheet intake tray 608 where one or more document sheet 
614 to be scanned is placed. The sheet conveyance mech- 
anism 604 comprises an assembly of conveying rollers 
606 that are arranged along a sheet conveyance path il- 
lustrated in dashed line. The automatic document feeding 
device 602 further includes a scanning window C that 
faces the scanning platform 620 of the scanning appara- 
tus 600. 

[0029] The sheet conveyance path terminates respectively in a 
sheet intake end A, adjacent to the sheet intake tray 608, 
and a sheet release end B in proximity of the scanning 
platform 620. An area of the scanning platform 620 adja- 
cent to the sheet release end B is therefore used as a 
sheet receiving area for scanned document sheets that are 
released through the sheet release end B. 

[0030] it should be noticed that the automatic document feeding 
device of the invention as described in the above various 
embodiments may be adapted to different types of scan- 
ning apparatus to advantageously perform automatic 
feeding of document sheets to be scanned. 

[0031] As described above, the invention therefore includes at 



least the following advantages. 
[0032] i The provision of the automatic document feeding de- 
vice allows the use of the scanning platform as a sheet re- 
ceiving area for to-be-scanned document sheets and/or 
document sheets the scanning of which has been accom- 
plished. 

[0033] 2. The automatic document feeding device has a reduced 
size, and is more economical to fabricate. 

[0034] it should be apparent to those skilled in the art that other 
structures that are obtained from various modifications 
and variations of different parts of the above-described 
structure of the invention would be possible without de- 
parting from the scope and spirit of the invention as illus- 
trated herein. Therefore, the above description of embod- 
iments and examples only illustrates specific ways of 
making and performing the invention that, consequently, 
should cover variations and modifications thereof, pro- 
vided they fall within the inventive concepts as defined in 
the following claims. 



